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[P JRURE 55 10 24 5 A% A0 AL It y—T B 35 R A0 R 0GR
6 28 K R AR 56 F Y L A A o R M R R S
CLbk OIE WA 0T I F by ik — 4l Bh 12 Wik 56 i TST
AN RIS B A s vk o T R Ak
N2 R DU A AR & BE 5T, HOET O UE S5 ESAT-6.
CFP10.MPT63.MPT70. MPT51.MPT32 1 MPT83 %
PUR B A E BN B g1 MR Ay, g A% 12 Wik e
AT

AHIF AR R IE S Bl R %5 i MPT83 il 45 2 (1 1)
BEnts b gt v DL Ok B B T R 9 R] B ELISA Jy
Xof A 2 5 A% L3 2 A W e 1 I8 BE AT BT R

1 MRERIT A

L1 E# RHRELEaHY

S5 5y KA B H37Rv JE P 41 DNA I 4 it
H37Rv 2 UL » 1 A R0 T B 5 42 46 b 0 B
MR 5E 5% S0 pMD18-T iy [ 52 £ 4 TR (0%E) 1
B2 7] 5 pET30a ( +) 4 B Novagen 23w ; K Jif % Ay
W DH5a.BL21 (DE3) f A {17 .

Oy TR R A G A R AR TR CR
%) H PR/ A His ®  bind purification kit Iy H
Novagen 7% #]; HRP-Goat Anti-Rabbit IgG iy H
Invitrogen A @], HRP-Goat Anti-Bovine IgG i H
Southern Biotech /A #] 7= fify ; GM-CSF 2}y PeproTech 2
H] 7l B CD e BEBR I 26 R e 24 ) FCM ] 4
& Je IFN—y Al IL4 303504 A BD 2w ; 96 4L
ELISPOT ¥ [ Millipore 2w ; 2= 45 k% 4b Ji i y—T1-
P& Ak bR R % K AR A & BOVIGAM™
Mycobacterium bovis Gamma Interferon Test Kit for cattl
e B Prionics 22w 5 I AR W R A 1R 2 A 4l

6 -8 JH i C5STBL/6 /il (H2") T [ 3 MM K 2%
O B2 27 s
1.2 mpt83 BRI EMEHBNIWE

M4 GenBank w1 mpt83 I P (3 P /¥ 41) %5
887155) Jy 4 ¥ it PCR 514, L5l N5 -
GGATCCTGTTCGAGCACCAAACCC3 ™ (5] A BamHI
g IR £ 5 U514 k057 -AAAGCTTGCGCCGAAC
GTTACTGT3 (5| A Hind I ®§ V)7 5 » WY H 19
Zealr K/ 2R 613 bp, 5140 e 5 < B K 28 ) BT
B2 ) 5 o

DL H37Rv Je 41 DNA Jy 8R4 88 H 1 v B

#4978 pMD18-mpt83 41 it ki, 4 PCR Fl i V) % 5
BH P 5 B 2 e 0 4 SR AR ) RE B B A R D B
SE LM J5 K i pET30a ( +) wnpt83 41 kL, e 4L
BL21 (DE3), iy %4 & BL21 (DE3) pET30a ( +) -
mpt83 o

1.3 MPT83 EHMEREFETE

F B IR E 0Dy, 4 0.4 - 0.6, IPTG (0.5
mmol /L) 30°C %5 5 ho WCAR R 1A, UK 75 i Ji5
0 WA B A1 TTE » #E 4T SDS-PAGE, [A] It ] 4
Pt H37Rv £ ${ ML ¥& # 4T Western blot ) #1. #% M
His® bind purification kit it ¥ 4tk H & A, +
JLT PBS (pH 7.2) 3% H7 I ¥ 4ii » Bradford 2l &
AW KEE e HIE A2, -70°C IR 17
#% H
1.4 MPTS83 EHiFY BMDC XEH FHIRIE

T BE U A 2R 41 B (bone marrow dendritic cells,
BMDC) f#7l# 2% ciik [71 #6475, K BM LA 1 x 10°/
mL I H 4 10 em [ 5 ZE 0L, [A) 78 0 10 ng/mL
i) GM-CSF, J- 37°C 5% CO, £:7% 7 d, IF{EB /-1
853 RMEE 5 KP4 i 55 5 0k WOk 4 i, A
i CD11e E2K, A H] autoMACS 4 43 & FH % 41 2, RI
&tk i) BMDC .

PWH BMDC % 2 x 10°/mL, 100 wL/4L A 96
AL 43 0 hn N 4l 4k i) MPT83 £ (1 (10 wg/mL) <
PPD (10 wg/mL) 3| ¥4, [7) B ¥ 37 B3 2k % 1, 37°C,
5% CO,%:3:4924 h J5 e840 #1,0. 5% BSA-PBS ¥k
%% Frid CD11c. CD8O A1 CD86 %% Y 444, 1 il BD
2w ¥ FACSAria £ 9 & 4 1) 15 45 DL -

1.5 FCM #&MpafE T AR E CD69 HYR &

MPT83 4iifk (1 5 4@ [ 58 2 M 7 FL Ak J5 B2 1
o5 6 JE WS MEYE CSTBL/6 /N L (100 pg/H) »—
YA G 90 TG S8 A R FLA R B T S, A
VST N N A ' 3 I S A O = 0 Sy
SO0 IR UE L VR, R & 2 x 107 /mL, UK
% H -

B bk S g i S 100 L, 0. 5% BSA-PBS
%o hRid LB CD69 K CD4 il CD8« % ) 4t , il JH]
FACSAria £r AN [F] T 40 Jfd 3 [ff CD69 43+ [ K ik .
1.6 ELISPOT ix I& #& M #F 5 1% IFN—y #1 IL4 4}
b ¢ B

Pt B TFN—y F1 IL4 g, 4°C i % 4 4%
ELISPOT #% (2 pg/mL, 100 wL/4L) » PE¥% - 3 M5 %
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AL 1.5 i 2% 1 40 i & S0 WL, £ 50 pl & 4
PPD (10 pg/mL) 804k 8 (1 (10 pg/mL) [ 15575,
37°C 5% CO, 3% 48 h, PBST %, il biotindFN—y
H1 biotindL-4 FL470, =R /EH 3 h, 7] 57 Uk % J5 0 4k
JEHZEAKP (1: 1000 # B » S /EMH 2 h, Yok 5
BCIP/NBT J& #) & 0, £ 1k &k N JF B 2R T K,
Bioreader 5000-V@ i3 AR {3 X} #5 BE 11 44 .
1.7 (8% ELISA BT RN

H MPT83 & 114> % BL 0.25.0.50.2.0.4.0 A
10 pg/mL 4°C A 32 % ; PBST (4% 0. 05% Tween-20
[ PBS) ¥k 3 K 43 B L 10% /N 24 135 < 10% T i
TH A 1% BSA F 37°C 141 2 h; [R5 28 % BUA 45 #%
FF 2 i 355 43 50 6 B¢ 50100 F1 200 £% A0 N, 37°C 4
2 h; [A) HFVE B O AR K B ) HRP-Goat Anti-
Bovine IgG — 1 37°CAEH 1h; [ {7k, TMB & {4,
2 mol /L il B #¢ 1k, W OD, 5, 18, 53 B &5 A » i Ak 4k
F o, @ALLE % ELISA J7ik .

AR 58 SR AR 1 2% 1) 2 1M 2% 13 B 200 4 (2
F BOVIGAM ™ 3 1) & K W IFN—y 7K°F) , R A 13k
ELISA 44 Z8 46 I H: b 4 53 Pk 04K 10 A7 70 1 00 » 1K 5
A3 e 45 A E I S I S (cut-off
value, &5 1 IFN—y I PEAE N OD $9(H +2 xSD) , iT &
KT FHE B FE i 35 0 5 0 B I 2 B -
1.8 HitFHH

Heths K - 1) 8+ bR 22 R OR C KB 2R AT 22
543 M1 > GraphPad Prism 6 #K{F2: ] .

2 4

2.1 EHEAMREFLEE

HL Uk 25 5 B oR B S E PCR P2 #14 600 bp, 5 i
SR /N AR AT, B H W Bes Dh i 3G . A Ok
pET30a ( +) -mpt83 fiff V) Al PCR % 5 1F i, I /3> 45
B 5 H37Rv (NC_000962. 2) H1{{] mpt83 It [X J3 41—
B, U B A TORL R A (B 1A .

SDS-PAGE 25 i /n FAL W 15 3 )5 L4 30
kDa [ 8 4, 5 H 1 & B 28 K/ A R, di W]
MPTS83 & [k I % ik (B 1-B) o Western blot 45 5
SR, A A 5 bt H37Rv £ Hiu il i & 2B 5 5 v
N 2B B g% BT S e v (I 1-C) o K
girE s, HMEA SN 2E T EELEAONR
27. 4% , i 2 AL 5 (1) 21 % Gk £ 96. 6% .
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1. SARMMMWEN MPTS A EEMERE

Figure 1. Construction of recombinant plasmids and identification of
MPT83 fusion protein. A: M, DL2000 DNA marker; lane 1, PCR
amplification of mpt83 gene; lane 2, pET30a ( + ) -mpt83 plasmid
identified by PCR; lane 3, pET30a( +) -mpi83 plasmid dentified by
enzyme digestion; B: M, Protein marker; lane 1, BL21 (DE3) -
pET30a ( +) control; lane 2, Supernatant of recombinant strain
before purification; lane 3, Purified MPT83 fusion protein; C: M,
Prestained protein ladder; lane 1, BL21 (DE3) pET30a ( +)

control; lane 2, MPT83 fusion protein.

2.2 MPTS83 @35 BMDC % & CDS0 #1 CD86 &y
Fix

e 7 d T W g AR VR R s R 2 4
P 5 IR SR 1 R AE 2 B A (] 2-A) , & MACS 4y
TE J5 40 LB AR CD1 e (1 BH Rk 96% L b, B
BMDC (] 2-B) »

RGN BMDC 24 h J5 FCM S I 44 il %
[l CD8O FiI CD86 4y 1~y K ik, &5 R & 2-C Jrw,
55 % ) A AH T, MPT83 85 (1 il 8 v] R 1§ BMDC &
[l CD8O 43 123k, 1fi CD86 43 1~ I & 3 il 4 Wi
AL
2.3 FCM £ #pRBE T 4B R T CD69 K ik

FCM Al /)y B JIE CD4 " . CD8 ™ T 41 Jifid 3 [
CD69 7y TR IL, &5 R &l 3 fron. 45 PBS 414H
EC, 2 1 A e/ BUBAIE CD4 7 T 41 il Fit CD8 ™ T 4l /g
M CD69 43 T I Rk 7K P44 W% T (P <0.01) ,
SR T 4054k, H CD4 " T 40 M % A 72 2 W
=T CD8 T 4.
2.4 ELISPOT X%

A FH B AR e BE AT K, A5 R i 4 B
7N 5 PBS R 414 L, MPT83 fh & 4 11 fE 8 &
T A R AR T A B, b R B RO A W TR
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2. MPT83 g & & H %S BMDC difa k@ CD8O
#1 CD86 4> FHy KA
Figure 2. Expression of CD80 and CD86 molecules on BMDC
surface stimulated by fusion protein of MPT83. A: Examination of
BMDC by light microcopy (400 x ) after induced 7 days; B:
Purity analysis of MACS sorted BMDC by FCM; C: Expression of
CD80 and CD86 on BMDC detected by FCM.
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CD4*CD69*
Subsets of T cells

CD8*CD69*

E3. MPIS3 R & EH &/ R/REMA CD4 + 7
CD8 + T 4HfARE CD6Y By KA

Figure 3. Expression of CD69 molecule on splenic CD4 + and
CD8 + T cell surface in mice injected with MPT83. * % . P <
0.01; The results were representative of three independent

experiments with five mice each group.

a0 M B E T o W IFN—y 1 41 il ¥ (P <
0.05) , BRI B & F S MU AR =42 Th2 B G 75 W
& 6L 17 1) e
2.5 [@4% ELISA 7735 R4 & Fm RN

Ty 5€ () %2 ELISA J N 4% 11 4 0 8 6 B ok B
0.25 wg/mL, 1% BSA EJF P13, 5 K 1M 2% FF i 76 B
100 %o JLAGII 200 f3 1 PR SR 4 1 4 o 4 5 (I

1004
. =@ PPD [FN-y
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801 F B Protein [FN-y
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Groups of mice

E 4. MPTS83 &5 ZE A /Y ELISPOT R &E R
Figure 4. Results of ELISPOT assay of MPT83 fusion

protein. * . P <0.05; The results were representative of

three independent experiments with five mice each group.

BOVIGAM "™ 3% 71 & K6 90 BH £ 140 43 B 1 60 £3) ,
25 BHE I I SHE R 0.305, Wik 1 pros. Lt
BH LA 74 43 BHYE 2 37. 0% (74/200) 5 S o i
J7EE g B PE TR S 68 4y s o B 91.9% (687
74) o 4% ELISA £l 45 ' 5 BOVIGAM™ TFN—y k&
DR 70 6 45 FAH L P PR R & Rl 48.6% (681
140) , FIPERF & 24 90% (54/60) o 7 4b, Wl 7 &
W2 R W R P AR A —# (Z9 10% ) X PR
FEuh - BUE AL PPD FIZE A PPD i) OD {8 338 &
PIBAHERE S (EP 2R 1w a) , JLAR o] B8 55 34 5% 4 B AT
AT PR A8 SR G AT O 43 56 i 38 711) &0 A W 5 SR 1) AE Al
PEo M ASHIE 5 57 B 1) $E ELISA 77 % B 2 4F 9 3R°
Sl 3 4 B i CR: S 3 B R ) 5 o MPTS3 A b A&
D0 L 26— 5 B D20 SJE B0 73 S FT T MU 1R
FRYIRE S0, AT AT B A 5 A% A I TRN—y
T TR 0 K W0 3K ) & A B 12 W T B, DLk — B
15 T A A A AR I R AR A

F 1. M mAYE 3% ELISA £ ]
Table 1. Results of indirect ELISA for serum samples

Indirect ELISA

Results comparison — - Total
Positive Negative
o Positive 68 72 140
BOVIGAM .
» Negative® 5 13 18
test kit *
e Negative" 1 41 42
Total 74 126 200

" Negative samples with higher OD value (a) or lower OD value (b)
stimulated by both avian PPD and bovine PPD.
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— O T G TW o RS D R R AT I
T A G5 A% AL B e E A8 1979 4R A S
BRI R 15% -20% MIh IR 0.49% ¥ . i
R B A I By B2 Y 6 2 WM. bovis BF A F) W) 1 K
N 45 K% 95 348 0 46 J5 DT, A Bk 2 5 A% I 0 T R ™ IR
oK o HH O B 4 Ak B AN W7 I K, ™ R b N\ 2K ek
o

T BT RN S A G R 2 10 S bR v, 1H R4
BB AL O B Y AR 2 W T 2
A= AR AL =T P8 3 A A0 B TR B0 1 D 2R A R A
BT R RCR O A B K 1 5
I IR 5 T iE 52 ' o ELISA (3% 2% 77 v ) FH Bt JR i
AR I % M. bowis (4T PR HTAK » 45 4 17 45« B
A B8 KW B A 2E 25 o B 0F 2™ . HORT
ESAT-6. CFP10. MPT63. MPT64. MPT70. MPT51 .
MPB59 .MPT32 FI MPT83 %5 i Ji 0 4 i 52 % 43 % 5t
M. bovis 1T 2L B 4l i A, FoAH OGN TR B &
FRUY . MPT83 &[4 & M. bovis 5 W R (12—, 2
HWaERmMMA XM BEA SN S S
MPB70 # [ 5 [R5 W0 % e R A A8 SOROw ™ o i
F 1 MTB Fil M. bovis BCG 3 %> & k& (Pasteur ££ .
Copenhagen Kl Glaxo fk) s A% /K 3 K3k, 1fi 48 M.
bovis 1 M. bovis BCG [f] Brazil. Moscow~ Sweden £/
Tokyo H%‘:F'f%—ﬁj‘é[m . MPT83 % [ 7E 14 N A X 5]
KA G e, BRI S g, & M. bovis T
M1 B 4t f T i B8 2 I3 202 I RGO PR 2

AHIE R K W FF B R 46 B 3 3 75 MPT83 il
A FERT i A& AT A RAT T A AR
Al =y o i A PR A HEAT O BT SR R T
B R DR AT IR 3R 5 5 S S 50 BRG0P L AE
FRUASE 78S o ) S 2 JRU I 2 BT Sk, % R A BE T /N R
fBE CD4 " T 41 fg f1 CD8 ™ T 41 fg % 1 CD69 43 111
ik, NG T 4l i 2 5 %z N2, 5 R i BMDC
F1 CD8O 4 M ik, 1 7 B I AN A A 2k bt i 2
540 M 1R TR B SO AR [, ELISPOT 45 5336 1 %
TR/ BRI S AR Th2 T 4 g R A i g B
FU W 41 MPT83 25 (1 BE 4 1k 5 16 41 i 43 9 TFN—y
A5 M DR R g s L B R R B A ) TR AL T 4n

L G0 I 5 5 G R D 4 R P S N 2%
fig gy U R AT 45 R A R W 2R A AE A WU T
DLYE AL T 40 8 » E 7R R 14 35 A0 5 0k 40 0 1 5 Jit 322
RS XS EWA A AR BN, HiES R
IFN -y (1) [ I AT K L2 18 20 W s i 8
T P T A8 51 55T 2 1 G S N o 5 At 43 B AT
T 0I5 8 1 ) A5 L R A R % B 1 N B
i S A L G I 5 1 O AR 5 S ok AT
O T AR G I S T B g
JER UL 5% 27 o W 5 S AH B, S BF 5T 2 71 18] 2 ELISA
FA T 24 G5 0 o W 0 50U A 4 A1, 5 4 o TF Ny
T SR B A 0 R ) £ 5 S 0 B P A S R 7E 0%
Fi A AR LR S A A v s ELAE X3 Ak B0 4 B AT 1 R
YT AT — S P F o AR i R 1T il 5 5 A 1
20 M0 G 5RO S B Ay BB S A %, R, M.
bovis F 4 JfL G 55 A0 44 I8 %5 1) 1 P 5 2 B A
J N7 A A 2 S5 R SO R I T s A T AR
AR IR IR S G S 87 1 U - < <0
FUIEUPH 28 J 8 0 S () b 28 0 it 1) gt 41 4 77 X 2k
Ay T A 3K 2 G A% L 37 25 R T 6 1 T A

AW FEHh % MPTS3 25 (1 3k 17 2 3% - 44 i %
5E IR T8 45 B 1) #2 ELISA fx i, B F — 2
RNBFFL 58 T 3Rl
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Immunogenicity evaluation of Mycobacterium tuberculosis
MPT83 protein and establishment of serological diagnostic
method for bovine tuberculosis detection
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Abstract: [Objective] The aim of this study was to express Mycobacterium tuberculosis MPT83 protein and to evaluate its
immunogenicity in murine model as well as the serological diagnosis potential value for bovine tuberculosis. [Methods]
The fragment of mpt83 gene was amplified and constructed into pET30a ( + ) -mpt83 recombinant plasmid. MPT83 fusion
protein was purified with His affinity chromatography column from strain of BL21 (DE3) pET30a ( + ) -mpt83 after induced
by IPTG, and then used to evaluate its immunogenicity in mice and the potential application in ELISA assay for the
detection of bovine tuberculosis. [Results] SDS-PAGE and Western blot results show that MPT83 fusion protein was
expressed successfully and possessed a good immunological reactivity. Flow cytometry ( FCM) analysis displayed
decreased expression of CD80 on dendritic cells and up-regulation of CD69 expression on both splenic CD4 * and CD8 * T
cells. Meanwhile, more IL4 specific secreting cell spots rather than those of IFN—y were detected by ELISPOT assay in
C57BL/6 mice injected with the fusion protein. Total 200 serum samples were detected by indirect ELISA based on
MPT83 as antigen and the results showed 48. 6% positive coincidence rate and 90% negative’ s compared to results of
peripheral blood specific IFN—y release assay in bovine tuberculosis detection. [Conclusions] MPT83 fusion protein was
expressed successfully with capability of eliciting Th2 immune response in mice and could be used for ELISA assay to
detect bovine tuberculosis as a serological diagnosis antigen.
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